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Traditional Procedure

Clements theoty, 1916

Sampson (1917) initially associated the evaluation of rangeland vegetation with 
ecological concepts following the development of successional theory by Clements (1916). 
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Briske et al. 2005

The range model describes vegetation 
dynamics along a single axis defined
by succession and grazing intensity.



The Ecosystem Framework for Understanding Change
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New thinking in ecology
It is proposed that sudden, unpredictable and perhaps irreversible 

change is frequently seen when major disturbances occur.
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Source: Westoby et al. 1989

State-and-transition models best describes the observed changes of plant dynamics.
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Source: Heshmati, 1997
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SRM. 1995NRC, 1994
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The NRC (1994) and SRM Task Group (1995) both endorsed the development of
alternative procedures to evaluate rangeland health, and several federal land
management agencies have developed and evaluated rangeland health procedures
during the last decade (Pyke et al. 2002).



Source: National Research Council Committee on Rangeland Classification, 1994.
The site conservation threshold is from the Society for Range Management, 1995.

Rangeland managers need a workable framework.  The state and transition approach may 
offer an appropriate framework as an aid for decision making and can be used to highlight 

‘management windows’ where opportunities can be seized and hazards avoided. 
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Tongway et al, 2003

Threshold concept:
The threshold concept (Fridel, 1991) describes unidirectional
changes in ecosystem structure and ecosystem functional
processes and demarcates the points of incipient change.
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Kashan Desert, 2007
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Arrows indicate likely threshold points in 2 contrasting ecosystems 
Tongway, 2003

Structural thresholds are defined by changes in species and growth form 
composition and spatial vegetation distribution, whereas functional 

thresholds signify  changes  in  various  ecosystem processes. 
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Tongway, 2003

Centeral Desert of Iran, 2004

Arrows indicate likely threshold points in 2 contrasting ecosystems 



Indicators:
Ecological thresholds can be categorized into two
general groups (structural components and functional
processes); their distinction has important ecological
and managerial implications.
There is need for an early warning phase between
“healthy” and “at risk” states and the need to identify
thresholds between “at risk” and “unhealthy” states.
It would be valuable to have a set of indicators to:
 (i) give an early warning of such change
 (ii) facilitate the recovery of the system.

11 6th RISE Symposium (Research Insights in Semiarid Ecosystems) Tucson, U of A 03 Oct. 2009



The criteria of indicators:
Must be:
Measurable, 
Sensitive to changes in the system,
Have a known response to disturbance, 
And easy to measure.
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Important measurable attributes:
In order to understand better vegetation dynamics, 
the measurement of vegetation composition, density
and distribution are important.
The soil attributes such as soil texture, depth, 
structure, fertility, pH and salinity could be considered 
as surrogates for plant patterns.
Also, attributes of the soil-surface condition (soil 
cover, soil texture, cryptogam cover) may be 
combined in various ways to provide useful indicators 
of landscape function such as stability, infiltration by 
water or nutrient cycling. 
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Management Applications:
A combined assessment of soil and vegetation 
characteristics provide a comprehensive 
understanding of disturbance affects,
Provide a firm basis for sustainable utilization of the 
plant community.
In addition, precision is low when small data sets 
are used to estimate plant dynamics as a function of 
ecological site.
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